Understanding moisture dynamics in the shallow subsurface is important for irrigation, natural biological and chemical processes, and climate modeling. Ground-penetrating radar is a common tool for mapping and measuring soil water content distribution, but traditional methodologies are not applicable in clay soils, sites with brackish or saline pore water, or at sites where there are no interfaces in the subsurface off of which the radar signal can reflect.
New research published in Vadose Zone Journal compares two recently developed statistics derived from the groundpenetrating radar "early-time" signal: average envelope amplitude and carrier frequency amplitude. Both statistics have the potential to provide information on the very shallow subsurface (<50 cm) at these sites where traditional radar surveys are ineffective.
The team carried out a time-lapse irrigation study at an agricultural site and found that both statistics responded to the changing water content, providing a means by which to rapidly estimate very shallow soil moisture distribution at the field scale. Additionally, they provide advice on best practices for post-processing of early-time radar data.
Further development of early-time methodologies may allow for field or system calibrations that provide a direct estimate of soil water content in the very shallow subsurface at the field scale using low-cost, non-invasive measurements.
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A New Soil-Root Interaction Simulator
Soil-root interaction models resolving the root system architecture, rather than relying on root length density functions, are important tools to study water management in the vadose zone. The software, enabling simulations of the water management in soils containing root systems, is complex.
In an article recently published in Vadose Zone Journal, researchers present a general framework for modeling soilroot interaction, evaporation from soil, root growth, and solute transport in the vadose zone. The models are embedded in a flexible open-source research software framework, based on the numerical software framework DUNE, and the porous medium simulator DuMu x .
Using the new simulator, the team found that for young plants, evaporation from soil and plant transpiration are competing water transport mechanisms, both influencing soil water distribution significantly. The group further showed that the computational efficiency can be increased by using locally refined grids maintaining accurate results.
Given that an increasing number of researchers use complex soil-root interaction models to study water and nutrient flow in the vadose zone, the contribution of a flexible, open-source research software framework is valuable. The study shows that such a framework is useful to investigate the various fluid-mechanical processes and their interdependence.
